One of the fundamental problems in nonlinear dynamics is that of reconstructing an embedding space from one or more variables recorded from the original system. The theoretical basis for embedding procedures is to be found in Takens' theorem and other related works. In short, provided that the measuring function is generic and the reconstructed space is of sufficiently high dimension, one can expect that the mentioned reconstructed space is somewhat equivalent to the original space. Many works in the literature deal with issues such as the choice of the embedding dimension and other macro-parameters that define the embedding. On the other hand, very little has been investigated about the "genericity" of the measuring function. In this talk the influence of the choice of observables in order to build the reconstructed space will be revisited. The practical difference of using one state variable instead of another can be quantified using tools adapted from the field of control theory. This way of investigating the embedding problem will shed light in a number of practical situations. Also it is possible to provide an intuitive justification for Takens' theorem and also address more involved issues such as multivariate embeddings. Although all such problems have a clear and direct practical bearing, the use of such tools in practice is very limited because the vector field equations must be known. The latter part of the talk will address the problem of how to quantify "observability" from time series.
